The study was aimed to determine the effects of water quality on seed germination and seedling growth of Cicer arietinum and Brassica juncea under laboratory condition at Haldia, West Bengal. Water from four different water bodies was examined including one control. Both the plant seeds and seedlings were treated for 15 days; and this was carried for three times in a year with each type of water. The germination and growth was observed for two weeks and mean readings were taken in the result. Shoot length, root length, number of root hairs, root hair length, and some biochemical assessment were determined. Biochemical assessment includes total carbohydrate, reducing sugar, total non-reducing sugar, protein content and total DNA. It was observed through all the parameters that the seed germination and growth of seedlings were highly sensitive to the quality of water and the polluted water exerted a kind of stress level to their growth. From the result it could be concluded that different quality water had significantly affected the seed germination and seedling growth of two species of plants assessed.
Introduction
Water is very much essential for plant growth. The organic and inorganic contaminants degrade the water quality and make it polluted which affect directly on seed germination and plant growth. Not only that industrial effluents including organic and inorganic have strong influence on the development of growth of plants. But there can be both beneficial and damaging effects of waste water irrigation on corps including vegetables. 1, 2 So it is very necessary to study the impact of water on any plant before they are recommended for irrigation. Pandey et al., (2008) 3 studied the pollution level in distillery effluent of Lucknow based distillery which showed high acidity (pH -5.5), high B.O.D., alkalinity, TS and its phytotoxic effects on seed germination and early growth of maize and rice. It inhibited germination and early seedling growth of maize and rice in relation to germination percentageof seeds, length of radicaland plumule, freshand dry weight of seedlings.
Use of domestic waste water in agriculture contributes considerably to alleviate the pressure in using fresh water resources. 4 Waste water from different sources contains high concentration of cations and anions induce morphological and physiological disorders, such as reduction in growth, inhibition of germination and root growth. 5 The effects of any water vary from quality to quality and also from species to species. The present study is designed to evaluate the effect of different quality water on morphological, chlorophyll content and some biochemical assessment of Bengal gram (Cicer arietinum) and Indian mustard (Brassica juncea) associated with seed germination.
Materials and Methods
Two edible and economically important varieties of plants (Seeds) were taken in the present study i.e. Bengal gram (Cicer arietinum)& Indian mustard (Brassica juncea). Treatment was executed with water from four different water bodies including one control (Table1). 
Table1: Water Resources for treatment of plants

Legend Used Type of Water Body in Study
Seed Germination
The seeds (approximately 50 seeds per plant) were treated with 1% HgCl 2 for surface sterilization and washed several times with distilled water to remove all traces of HgCl 2 . For germination seeds were spread on water(water samples collected from the respective water bodies as mentioned in Table 1 ) soaked filter papers kept in petri dishes at room temperature and incubated in dark for 24 hrs. Seeds soaked in tap water were kept as control. After 24 hrs they were exposed to controlled sunlight for root and shoot elongation. After 15 days the results were observed. Table 2 depict the physico-chemical quality of the water samples collected from the water bodies and used in this study. In our past study 13 it was found that station 3 and station 4 is more polluted than station 1 and station 2. Although pH of four stations are in the permissible limit given by WHO and Indian Standards but in previous year all the stations have high BOD values which are not suitable for drinking or outdoor bathing or fisheries and agriculture purposes. In Station 3 and station 4 BOD is increasing day by day. Total hardness should not be more than 200 mg/L according to Indian Standard but all the stations have higher content than the limit. Station 1 and station 2 bearing hard water (150-300mg/L) The water samples used for the treatment of plants (table1) do not suffice the standard CPCB norms of effluent discharge. The effluent is either devoid of or of incomplete treatment; although a lot of anthropological exploitations are happening in station 1 and station 2. As inorganic contents are increasing so station 3 and station 4 are getting eutrophicated. Using of organic manure may result in greater abundance of pathogenic bacteria in station 3. As station 2 and station 3 are surrounded by paddy fields, so use of fertilizer for yielding of crop is affecting the water body indirectly as it constantly receives the drain-off of the fertilizers. In station 4 we observed the fishing and anthropological practices have stopped which was a regular practice of the surrounding people.
Results and Discussion
In Table 3 and Table 4 , they show that seed germination of Indian mustard and Bengal gram were seriously affected by different quality of water applied.
Fig.1 : Germination % of Brassica juncea and Cicer arietinum at different treatment
In case of Bengal gram germination rate is higher for treatment 'T' than Indian mustard. But for treatment 'A' it is higher in Indian mustard and i.e. 100% [ Figure: I]. The lower percentage of germination is noted at treatment 'B' for Indian mustard i.e. 60%. Divyapriya et al., (2014) reported the lowest percentage of germination was noted in 100% effluent treated seeds. 14 The higher concentration of effluent decrease enzyme dehydrogenase activity that is considered as one of the biochemical change which may have disrupted germination and seedling growth. 15 This might be due to inhibition of enzyme activity. 16 The ability of seeds to germinate under high osmotic pressure differs with variety as well as species. 17 Seedling length varies with the variation of treatment water. In both cases where plant grows from treatment 'A' their seedling length is highest for both the species of Indian mustard & Bengal gram. Indian mustard's seedlinglength for treatment 'D' is higher than treatment 'B', 'C' and control but in case of Bengal gram it is lower than others[ Figure II ].
So from this result it can be said that effects of water vary from species to species. Seedling Vigour Index is also higher at treatment 'A' for both the species but Seedling Vigour Index is found lower at treatment 'B' for Indian mustard and it is very low at treatment 'D' for Bengal gram [Fig.III] . During whole experiment it has seen that at treatment 'B' Bengal gram have higher length of root hair but also have lower length of root hair for Indian mustard [ Figure: V]. Osmotic stress affects plant growth and development which induces by salinity. Salinity alters general metabolic processes & enzymatic activity causing harmful and adversely affects in the production. 18 Light intensity also plays an important role on seedling growth. 19 This light intensity depends on total solids of any water & also controls the temperature. May be seedling growth of Bengal gram is very lower at treatment 'D' as its total solids are very higher due to sewage disposal, wastes from industry, heavy metals and organic compounds accumulating in canal water.
But for Indian mustard, this species may be coping up at low light & temperature that is why high total solids did not affect too much on seedling growth. The pH greatly affects chemical reactions. If the water pH is highly alkaline, many of micronutrients precipitate out and if it is acidic, then micronutrients become extremely soluble and ion levels may become high enough to injure the plant. 20 Rana et al., (2012) observed the effect of raw dairy waste water, chemical treatment and physical treatment on seed germination and growth of Abelmoschus esculentus and found Abelmoschus esculentus was able to meet its nutrient requirements from waste water treated and showed good and enhancing the growth of plants. 21 
Fig. 5: Length of Root Hairs of Brassica juncea and Cicer arietinum at different treatment
Fig. 4 : Number of Root Hairs of Brassica juncea and Cicer arietinum at different treatment
Depending on the nutrient uptake, synthesis, availability of beneficiary plant nutrients chlorophyll content varies with the quality of water. Water stress reduces the chlorophyll content. In the present study highest chlorophyll content is found for Bengal gram at treatment 'C' and lowest content found for Indian mustard at same treatment. Chlorophyll 'a' ranging from 0.51 mg/g to 0.66 mg/g for Indian mustard and 0.84 mg/g to 1.21 mg/g for Bengal gram. Chlorophyll 'b' ranging from 0.35 mg/g to 0.45 mg/g for Indian mustard and 0.60 mg/gm to 1.67 mg/gm for Bengal gram [ Figure VI ]. Khan et al., (2011) suggested that higher concentration of waste water are inhibitory to synthesis of chlorophyll molecules particularly chlorophyll 'a'. 22 Giri et al., (2013) observed the concentration of chlorophyll 'a' in the leaves of Mangifera indica at polluted sites was recorded as 1.87 ± 0.35 mg/g & 2.37 ± 0.42 mg/g at control site. 23 Das (2012) found germination efficiency, seedling length, Seedling Vigour Index & total chlorophyll content to be increased with increase in concentration of sewage up to 50% dilution after which it decreases. 24 According to Prabhakar et al., (2004) the significant fall in the chlorophyll content under the higher percentage of effluent concentration may be due to inhibitory effect of toxicants of effluent on chlorophyll synthesis in exposed plant. 25
Fig. 6: Chlorophyll content of Brassica juncea and Cicer arietinum at different treatment
The amount of total carbohydrate varies from 0.58 mg/ml to1.12 mg/ml in shoot extract & 1.74 mg/ml to 2 mg/ml in root extract of Indian mustard. The total carbohydrate varies from 0.5mg/ml to 1.38 mg/ml in shoot extract & 2.4 mg/ml to 4.64 mg/ml in root extract for Bengal gram [ Figure: VII]. Divyapriya et al., (2014) found higher carbohydrate content in 30% effluent treated seeds than in control. The increased level may be due to increased amylase activity & increased soluble sugars. 14 Increased accumulation of sugars has been reported in many plant species exposed to salinity. 26, 27, 28 The reduction of photosynthesis & metabolic alterations by sugar accumulation could contribute to salt sensitivity which limits the growth of salt sensitivity cultivar under salt stress conditions. 29 In the present investigation the total reducing sugar was found 0.27mg/ml to 0.66 mg/ml for shoot extract of Indian mustard & 0.22 mg/ml to 0.86 mg/ml for shoot extract of Bengal gram. There highest value of reducing sugar of Indian mustard for root extract is 0.55 mg/ml at treatment 'A' and 1.34 mg/ml at treatment 'C' for Bengal gram [ Figure: VIII].
Fig. 7: Total Carbohydrate content of Brassica juncea and Cicer arietinum at different treatment
Protein content was found higher in Indian mustard than Bengal gram both for shoot and root extract. At treatment 'B' for Indian mustard it is 1.15 mg/ml for shoot extract & 0.65 mg/ml for root extract. There for Bengal gram it is 0.36 mg/ml for shoot extract & 0.30 mg/ml for root extract [ Figure: IX]. Thakur and Rai (1982) found significant changes in protein content in two maize cultivars differing in drought resistance. 30 Lin et al., (1990) has reported an increase in protein amount wheat leaves treated by magnetic water. Magnetic water increase protein biosynthesis in few cases. 31 Babaloo et al., (2015) reported difference in total protein content belonged to magnetic water (0.9315 mg/ml) and nonmagnetic water (0.8025 mg/ml). 32 Fonseca et al., (2012) revealed that the possibility of observed DNA damage could be related to cytotoxic rather than genotoxic effects of cytindrospermopsin (CYN) & its related byproducts. 33 Humpage et al., (2005) demonstrated the ability of CYN to induce DNA strand breaks in primary mouse hepatocytes. 34 So presence of toxic bacteria in water also effect in the growth of plants. As microbial load of treatment 'A' is lower than other treatment and may be cyanobacterial load is low that is why the DNA breakage is prevented. At treatment 'D' bacterial load is very high, for that reason we may have found low DNA count in shoot extract.
Statistical Analysis
By using SPSS Statistical software Pearson's correlation coefficient was measured to check the association between variables and correlation (r value) is significant or not at the 0.05 and 0.01 levels. In most the cases the correlation between two parameters, where one is physico-chemical parameter of water quality and another isgrowth parameter or biochemical assessment parameter of two treated plants(variables) is negative and significant at 0.05 levels. Mostly the label of rstands at -.4 to -.59 that means negative moderate. Correlation between biological oxygen demand and total shoot carbohydrate of two treated plants is strong and it showed positive correlation. Correlation between biological oxygen demand and total reducing sugar of root extract of Indian mustard is very strong but when correlation was checked between C.O.D. and Seedling Vigour Index of both plants, it was weak and not significant. Correlation between C.O.D. and total reducing sugar of shoot extract of both plants, relation is significantly positive. Statistical analysis results are presented in table 5.
The correlation studies among different physicochemical parameters of treated water and growth parameter or biochemical assessment parameter of two treated plants (variables)would certainly provide an idea, which might be utilized for selection of desirable parameters for future plantation. The significant positive correlation between desirable characters is favorable to a plant breeder because it might help in simultaneous improvement of both the characters. On the other hand, the negative correlation would hinder the synchronized expression of both the characters. 35 From negative significant r value it can be concluded that there is an inverse relationship between two variables. B.O.D. and total reducing sugar of root extract of Indian mustard shows a very strong anticorrelation indicate that, when water is much polluted, the reducing sugar of root extract values are got down. When B.O.D. is increasing, shoot carbohydrate also increases because high B.O.D. water is warmer water. According to Rafael V. R. et al., (2012) mature leaves had higher concentration of carbohydrates when plants were grown under warmer conditions, being the starch concentration at 30/20ºC around 4.5 times higher than the one found at 25/20ºC. Young leaves followed the same pattern of response to thermal treatment. 36 C.O.D. and total reducing sugar of shoot extract of treated plants correlation is a positive correlation may be due to bio fertilizer and chemical fertilizers which increase the carbohydrates content. 37 In most cases the correlation coefficients are found moderate as the plants are treated only for 15 days with treated water. D. Panda et al., (2015) found that number of pods per plant, number of seeds per plant, 1000 seed weight, total aerial biomass, harvest index are the major contributors towards grain yield since these characters had high correlation in chickpea. 38 U. A. Burio et al., (2004) observed the correlation coefficient values of growth and yield traits of Kiran-95 wheat variety under different nitrogen levels and placements which will help in estimating the degree of relationship which could be used for predicting the response of yield in any crop. 39 From the above result it can be concluded that depending on quality of water the growth parameters as well as the biochemical parameters also change species wise. As seedling growth and seed germination is different, so we have found a variation in Seedling Vigour Index. Although treatment 'D' is quality wise very poor but due to abundance of minerals the seedling length is higher than treatment 'B', 'C' and 'T' for Indian mustard. But this same quality water show very low seedling length for Bengal gram. Brassica juncea shows high tolerance to pollutants but Cicer arietinum shows low tolerance to pollutants in this case. Treatment 'D' also showing highest carbohydrate concentration forshoot extract in both the species. There at treatment 'B' highest chlorophyll content is found for both the species. Treatment 'A' shows highest DNA content in shoot extract for Indian mustard. Statistical analysis help to understand the relationship between two variables and from negative relationship of variables it can be concluded that when water pollution level increases it decreases the level of growth parameters of plants in most cases. Overall above study could be helpful to understand the plant's nature against different quality of water that could be helpful for future agriculture purposes.
Conclusion
The paper discusses the effect of some polluted water bodies. Two seed varieties were subjected to germination spiked with the polluted water samples. Detrimental effect on them were asseed with the aid of some biochemical parameters. It was seen that the water from stations 1,2 & 3 had some effect but the most detrimental effect was observed in the water from station 4. The study concludes that the water bodies demand for an immediate remediation and restoration of the water quality as most of them have human-animal interface activities and anthropological activities too. Further studies may be conducted on the exact nature of the toxicant in the water and suitable measures can be adopted to restore the quality of water.
